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In an earlier paper /1/ we have studied the • 
coupling between a long wire antenna and a focused• 
electromagnetic (EM) beam in order to increase the 
power coupled to an IR point contact device (MIM or 
Schottky diodo, Josephson jonction). 
The EM coupling coefficient /1/ 
Wa 
p 
C 	 Wi  
(W is the available power at the antenna terminals 
an8 W. the total power carried by the incident 
beam) may be improved avoiding the axial geometry 
exibited by molt of the point contact devices. That 
has been achieved at submillimetric waves by means 
of corner reflectors /2/. We present here an EM 
treatment of this problem at 10 pm, using a com-
plete formulation of I), /3/. This coupling coeffi-
cient is f nction of both , the antenna radiation 
vector and the angular spectrum of the electric 
field in the incoming beam. 
In /1/ we have studied a technique to improve 
p by modifying the angular distribution of the 
incident field. An alternativo method of matching 
the radiation vector of the antenna and the elec-
tric radiated distribution is to use reflectors. 
The combination of the antenna and the reflector 
may be thought of as a new antenna which has no 
longer the cylindricalsymmetry/4,5/. The distance 
between the reflector and the antenna must be 
chosen in order to reduce the secondary lobeswhich 
could destroy the antenna gain. 
We present here the results for a thin loss-
less traveling wave antenna mounted close to a 90°  
corner reflector with the antenna axis contained 
in the corner bisector plane, at a distance s. The 
antenna pattern is obtained applying the image 
method. We have applied our simulation to an anten-
na with length h = 4 X and we obtain an optimum 
distance s = 1.2 X with no secondary lobos. This 
corresponda to the experimental value of Krgutle 
et al /2/. 
Figure 1 shows the patterns for an h = 25 X 
antenna and various values of s. This is a practi-
cal antenna length in the IR. The decrease of 
secondary lobea are more important for 
2.5X5s53Xand the rango of spacings where the 
weakening is appreciable is not very narrow. 
Futhermore, the direction of maximum gain, 8max 
in the corner bisector plane occurs at about the 
same zenithal anglo that for the antenna with the 
reflector. 
It is to be noted /4,5/ that the optimal 
calculated s is obtained when the contributions to 
radiation by the antenna and its images add in 
phase in the direction corresponding to the anten-
na maximum gain. This occurs in the corner bisec-
tor plane for s satisfying the condition 
s sin 8 	 = 	 (2) 
max 
	 2 
If the antenna is long enough, the optimal spacing 
(2) becomes 
1 	 (3) 
1.622 	 X 
where s is only a function ofV777 This is an 
attractive feature for using corner reflectors at 
short wavelengths. 
Figure 2 shows the values of p , in dB, for 
a h = 50 X antenna at the optimum value of s and 
the same antenna without reflector. The beam was 
assumed to propagate in the same direction of 
maximum gain in the corner bisector plana, and the 
O level (O dB) corresponda to pc - 1. This figure 
shows that p is strongly increased at any focu-
sing anglo by the use of a reflector at the opti-
mum distance s. The mean value of the corner 
reflector gain is 6 dB and a maximum of 10 dB may 
be obtained. In addition, if the proper focusing 
anglo is used /1/, p can reatch values around 
0.4, i.e., 40% of th2 power carried by the beam 
would be available at the antenna terminals. 
(y.) This work was supported in part by the CNRS : 
ATP 3547 and Greco Microondas. 
References 
/1/ A. Comeron, J-Ch. Bolomey and J.J. Jimenez 
The 5 th International Conf. on IR and mm -
waves , pp. 332-333, Oct. 1980. 
/2/ H. Kráutle, E. Sauter and G.V. Schultz 
Infrared Phys. Vol. 17, pp. 477-483, 1977. 
/3/ J-Ch. Bolomey, Annales des Télécommunications, 
Vol. 34, pp. 469-476 , 1979. 
/4/ A. Comeron, Thesis Docteur-Ingenieur,  Orsay 
Dec. 1980. 
/5/ A. Comeron, J.J. Jimenez and J.-Ch. Bolomey 
To be published. 
(1) 
CH1645-1/81/0000-0M47 $0.75 C 1981 IEEE 
s=2)1. 
............................. 
b 
M-4-7 
. 	
. ... • • ,"
N s 
	
... 	 • • -• • : . ••••• 	 • 
in2 
  
s= 3ñ 
d 
.... . 	
. 	 . , .... 	 . ...    ..  . 	
. ... 	 . .. 	
.... .:„ 
Fig. 1. Calculated squared modulus of the radia-
tion vector IF(e)12  as a function of the 
angle S respect to the antenna axis for e 
h = 25 X traveling wave antenna. The origin 
is taken at the antenna terminal. 
[a) without reflector. 
(b,c,d,e) with reflector. 1ne,012 le 
taken in the corner bisector plane. 
The spacings between the antenna and the 
corner are indicated. 
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Fig. 2. 	 Coupling coefficient (in dB) for a 
h = 50 X antenna : (a) without reflector, 
(b) with different spacings between the 
antenna and the corner, as indicated. 
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